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1
APPARATUS FOR SPREADING LIQUID
LINER IN ROCKET TUBE

. STATEMENT OF GOVERNMENT INTEREST

The invention described herein may be manufactured and
used by or for the Government of the United States of
America for government purposes without the payment of
any royalties thereof.

BACKGROUND OF THE INVENTION

The invention relates in general to devices for spreading
liquid liner oz the interior of rocket tubes and in particular
to a device for spreading liquid liner in a rocket tube that has
deposited therein a continnous bead of liner. After the liner
is spread, another apparatus, such as a spinner, further
distributes the liner in the rocket tube.

Rocket motor tubes are lined with a fire retardant liner to
prevent the propeflant from burning through the tube wall.
The rocket tubes are, for example, about three feet long and
two to three inches in diameter. U.S. patent application Ser.
No. 10/927,647, filed on Amg. 25, 2004, entitled “Apparatug
For Applying Liquid Liner To Rocket Tube,” having the
same inventor as the present application, discloses an appa-
ratus for dispensing a continuous bead of liner into a racket
motor tube. The contents of the above noted previous
application are hereby expressly incorporated by reference.

After depositing the continuous bead of liner in the rocket
tube, the liner must be spread around {c cover the interior of
the rocket tube. The present invention uses a powered brush
and a rocket tube support or helder to accomplisk the
spreading operation. After the brushing operation, another
apparatus (not part of the present invention) is used to spin
the tubes to further uniformly apply the liner to the interior
of the tube.

The invention will be better understood, and further
objects, features, and advantages thereof will become more
apparent from the following description of the preferred
embediments, taken in conjunction with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, which are not necessarily to scale, lile or
corresponding parts are denoted by like or corresponding
reference numerals.

FI(.1 is a front perspective view of an apparatus accord-
ing to the invention.

FIG. 2 is a rear perspective view of the apparatus of FIG.
1. :

FIG. 3 is a sectional view of a racket tube in the apparatus
of FIG. 1.

FIG. 4 is an enlarged view of the left end of FIG. 3.

FIG. 5 is an enlarged view of the right end of FIG. 3.

FIG. 6 is a perspective view of a retaining ring.

FIG. 7 is a sectional view of the retaining ring of FIG. 6.

FiIG. 8 is a perspective view of a support tube,

FIG. 9 is a perspective view of a stop.

FIG. 10 is a sectional view of a stop.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIGS. 1 and 2 show an apparatus for spreading liquid liner
in the interior of a rocket motor tube. The rocket moetor tube
(not shown in FIGS. 1 and 2) has masks attached at both
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ends of the rocket motor tube and a bead of liner deposited
in its interior. FIG. 1 is a front perspective view of one
embodiment 10 of an apparatus according to the invemtion.
FIG. 2 is a rear perspective view of the embodiment 10 of
FIG. 1. As shown in FIGS. 1 and 2, the apparatus 18
comprises a generally vertical support plate 12 with an
opening 13 there through. The support plate 12 may be
mounted to a table 14 (partially shown in FIGS. 1 and 2}
using brackets 24. The top of table 14 may be fitted with rails
16 for temporarily storing rocket motor tubes. While FIGS.
1 and 2 show the support plate 12 attached to a table 14, the
support plate 12 may be attached directly to, for example, a
floor surface.

By way of example, FIGS. 1 and 2 show two support
tubes 22, however, the apparatus may use a single support
tube or multiple support fubes. The structure associated with
eack support tube is identical, therefore, only a single
support tube will be described. See FIG. 8 for an enlarged
view of a single support tube 22, Appararus 10 further
includes a flange 18 attached to the support plate 12 using
fasteners 20. Flange 18 has a center opening 19. A support
tube 22 threadingly engages the center opening 19 of the
flange 18. Retaining ring 28 is disposed on support tube 22
on an end opposite flange 18. At least two clamps 30 are
attached to the support tube 22 and engage the retaining ring
28. Additiopal clamps 30 may be used, if desired.

FIG. 3 is a side sectional view of a rocket tube 36 mounted
in the apparatus 10 of FIG. 1. Mounted in the ends of rocket
tube 36 are masks 38 (left end) and 40 (right end). A stop 46
is disposed in the support tube 22. The stop 46 abuts the
support plate 12 and engages the mask 40 on the right end
of the rocket tube 36, A retaining funne] 50 engages the mask
38 on the left end of the rocket tube 36. For spreading the
bead of liner in the rocket tube 36, a brush 42 is provided.
Brush 42 is connected to rod 44, which is connected to a
power tool 48, Power tool 48 may be air or electrically
operated. Brush 42 is moved axially back and forth in rocket
tube 36 to spread the liquid liner therein.

FIG. 4 is an enlarged view of the left end of FIG. 3. Mask
38 fits in the end of rocket tube 36 and is sealed there by
O-ring 56. Mask 38 includes an angled portion 58. Retaining
funnel 50 includes an angled portion 60 that engages angled
portion 58 of mask 38. The angles of the angled portions 60
and 58 ars the same. Preferably, the angles are about fifteen
degrees to secure motor fube from rotation during brushing,.
Retaining fimnel 50 defines 2 funnel shaped interior 52 for
ease in inserting brush 42 into rocket fube 36. The exterior
surface of retaining funnel 50 threadingly engages the
interior surface of retaining ring 28 at areas 27 and 29.
Clamps 30 are attached to support tube 22 at areas 31, 33 by,
for example, threaded fasteners in tapped holes 61 (FIG. 8)
or welding. Clamps 30 engage groove 70 in retaining ring
28. See FIGS. 6 and 7 for enlarged views of retaining ring
28. Grooves in area 63 in retaining funnel 50 facilitate
gripping and screwing in retaining fupnel firmly against
mask 40 further preventing motor tube rotation during
brushing. Slot openings 26 (FIGS. 5 and 8) provide handling
access to rocket motor tube while inserting and extracting
rocket motor tube to and from the apparatus.

FIG. 5 is an enlarged view of the right end of FIG. 3. Mask
40 fits in the end of rocket tube 36 and is sealed there by
O-ring 62. Mask 40 includes an angied portion 66. Stop 46
includes an angled portion 68 that engages angled pertion 66
of mask 40. The angles of the angled porticns 68 and 66 are

5 the same. Preferably, the angles are about fifteen degrees to

prevent rotation during brushing. The stop 46 includes a
cylindrical portion 64 that extends through the opening 13 in
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the support plate 12. FIGS. 9 and 10 are enlarged views of
stop 46. A flashlight holder 32 is attached to the cylindrical
portion 64 of the stop 46 by, for example, thieads or welding.
A flashlight 34 is disposed in the flashlight holder 32. Stop
46 is attached to the interior surface of support tube 22 by,
for example, threads or welding,.

In operation, a rocket tube 36 has previously had a
substantially continuous bead of liner deposited therein. The
bead of liner must now be spread as evenly as possible on
the interior of the rocket motor tube. Rocket motor tube 36
with masks 38, 40 is inserted in support tube 22. Angled
portion 66 of mask 40 will engage angled portion 68 of stop
46. Retaining funnel 50 is inserted in rocket tube 36 so that
angled portion 60 of retaining funnel 50 engages angled
portion 58 of mask 38. Retaining funnel 50 threadingly
engages retainer ring 28, Clamps 30 are inserted in groove
70 of retaining ring 28. Retaining finnel 50 threadingly
engages retainer ring 28 to tighten finnel and secure the
rocket motor tube 36 in the support tube 22 by pressing
against mask 38. Brush 42 is primed with liquid liner and
inserted inte funne] 52 and thence into rocket tube 36. Brush
42 is rotated by power tool 48 and manually moved axially
back and forth inside tube 36 to evenly spread the previously
deposited liner.

To mspect the coverage of the tube interior by the liner,
the brush 42 is removed and the flashlight 34 is turned on.
Light from flashlight 34 shines through stop 46 inspectien
hole 65 and illuminates the interior of rocket motor tube 36.
One may then visually inspect the interior of the tube by
looking into the end of the tube opposite the flashiight., If
additional spreading is required, the operation is repeated.
When used in conjunction with U.S. patent application Ser.
No. 10/927,647, filed on Aug. 25, 2004, entitled “Apparatus
For Applying Liquid Liner To Rocket Tube,” mask 40 and
mask 38 have equal cutside diameters so that liner may be
added or removed as and where required. After any such
correction, the present invention is again used to spread the
liner as previously described until the desired liner weight is
achieved.

While the invention has been described with reference to
certain preferred embodiments, rumerous changes, alter-
ations and modifications to the described embodiments are
possible without departing from the spirit and scope of the
invention as defined in the appended claims, and equivalents
thereof.

‘What is claimed is:

1. An apparatus for spreading a liner in a rocket motor
tube, comprising:

a suppott plate comprising an opening there through;

a flange comprising a center opening attached io the

support piate;

a support tube inserting into the center opening of the
flange; _

a stop being disposed in the support tube, the stop abutting
the support plate and engaging a first mask on one end
of the rocket motor tube;

aretaining funnel engaging a second mask on an other end
of the rocket motor tube;

a retaining ring threadingly engaging the retaining furmel;

at least two clamps attached to the support tube and
engaging the retaining ring; and

a spreading element for spreading a liner in the rocket
motor tube,

—
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wherein the support plate is mounted te a table.

2. The apparatus of claim 1 wherein said spreading
element comprises a brush disposed in the rocket motor
tube, the brush includes a rod attached to a power taol.

3. The apparatus of claim 1, wherein the stop includes a |
cylindrical portion, which extends through the opening in
the support plate, and

wherein the apparatus further comprises a flashiight

helder attached to the cylindrical portion of the stop
and a flashlight disposed in the flashiight holder.

4. The apparatus of claim 1, wherein the stop includes an
angled portion and the first mask on the one end of the rocket
motor tube includes an angled portion, the angled portion of
the stop and the angled portion of the first mask include a
same angle,

5. The apparatus of claim 1, wherein the retaining fimnel
includes an angled portion and the second mask on the other
end of the rocket moter tube includes an angled portion, the
angled portion of the retaining funnel and the angled portion
of the second mask include a same angle.

6. The apparatus of claim 4, wherein the same angle is
about 15 degrees.

7. The apparatus of claim 5, wherein the same angle is
about 15 degrees.

8. The apparatus of claim 1, wherein the support plate is
a substantially vertical support plate relative to the support
tube,

9. The apparatus of claim 1, wherein the spreading
element comprises a brush.

10. The apparatus of claim 1, wherein the liner is a liquid
liner.

I1. The apparatus of claim 1, wherein the rocket motor
tube comprises an interior porrion to receive said liner.

12. The apparatus of claim 1, wherein said spreading
element comprises a brush, the spreading element imparts an,
axial movement on the brush to spread the liner in the rocket
mator whe.

13. The apparatus of claim 1, wherein the retaining funrel
includes a funnel shaped interior portion.

14. The apparatus of claim 1, wherein an exterior surface
of the retaining funne! is threadingly engaged to an interior
surface of the retaining ring.

15. An apparatus for spreading a liner in a rocket motor
tube, comprising:

a support plate comprising an opening there through;

a flange comprising a center opening for attachment to the

suppoxt plate;

a support tube inserting into the center opening of the

flange; '

a stop being disposed in the support tube, the stop abutting

" the support plate and engaging a first mask on a first
end of the rocket motor tube;

a retaining funnel engaging a second mask on a second

end of the rocket motor fube;

a retaining ring threadingly engaging the retaining funnel;

at least two clamps attached to the support tube and

engaging the retaining ring; and

a spreading element for spreading a liner in the rocke:

motor tube, .
wherein the support plate is attached to a floor surface.
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